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DETAILED ACTION 

Specification 

1 . The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

2. The disclosure is objected to because of the following informalities: The applicant 
seems to define "optical lens" as "reflector" this is contrary to the normal definition of 
lens which is: 1. a. A piece of glass, or other transparent substance, with two curved 
surfaces, or one plane and one curved surface, serving to cause regular convergence 
or divergence of the rays of light passing through it (Oxford English Dictionary). For 
examination purposes the phrase "optical lens" will be interpreted by "reflector", as 
shown in fig.7 of instant application. 

Appropriate correction is required. 

Claim Objections 

The lengthy specification has not been checked to the extent necessary to determine 
the presence of all possible minor errors. Applicant's cooperation is requested in 
correcting any errors of which applicant may become aware in the specification. 
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3. Claims 26, 29, 38 are objected to because of the following informalities: The 
applicant seems to define "optical lens" as "reflector" this is contrary to the normal 
definition of lens; for examination purposes the phrase "optical lens" will be interpreted 
by "reflector". Appropriate correction is required. 

4. Claims 21 , 27, 37, and 39 are objected to because of the following informalities: 
Acronyms, such as "PDT", "PDD" and "QPM", should be defined in the claim before 
being used in the claim. Appropriate correction is required. 

5. Claim 21 is objected to because of the following informalities: there is a 
duplication of the phrase "wavelength converter" on line 3. It will be interpreted as " a 
wavelength converter converting..." Appropriate correction is required. 

6. Claims 21 and 37 objected to because of the following informalities: "...in which 
combined the wavelength converter,..." is grammatically incorrect; for examination 
purposes it will be interpreted as "... which is combined with the wavelength 
converter,...". Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
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351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

7. Claimsl , 2, and 6 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Miyake (US 6542524). 

As for claim 1 Miyake discloses in fig 1 , a laser system which is a coherent light 
source used in one of a photodynamic therapy (PDT) and a photodynamic diagnosis 
(PDD), comprising: a pump laser 105 emitting at least a laser beam with a specific 
wavelength; a wavelength converter 115 converting said specific wavelength of said 
laser beam emitted by said pump laser into a wavelength adapted (intended use) to 
said PDT and said PDD; and an optical transmitting and outputting device 125 receiving 
and transmitting said laser beam for illuminating at least a specific target through an 
optical outputting device located an end thereof. 

As for claim 2, Miyake discloses in fig 2, a first coupling lens 220 located 
between said pump laser and said wavelength converter 1 15 for passing therethrough 
said laser beam. 

As for claim 6, Miyake discloses in fig. 2, at least a second coupling lens 230 to 
coincide said laser beam from said wavelength converter 1 15 to said optical transmitting 
and outputting device. 

8. Claims 1, 4, 5, 20,21,26,37,38, and 44 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Lawandy (US 6254596). 

As for claims 1 and 21, Lawandy discloses in fig. 2, A laser system which is a 
coherent light source used in one of a photodynamic therapy (PDT) and a 
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photodynamic diagnosis (PDD), comprising: a pump laser 12 emitting at least a laser 
beam with a specific wavelength; a wavelength converter (13 or 14) converting said 
specific wavelength of said laser beam emitted by said pump laser into a wavelength 
adapted to said PDT and said PDD (intended use); and a laser resonator system (Fig. 
3), which is combined with the wavelength converter (13 or 14), to enhance intensity of 
the laser beam; and an optical transmitting and outputting device 16 receiving and 
transmitting said laser beam for illuminating at least a specific target through an optical 
outputting device located an end thereof. 

As for claim 4, Lawandy discloses, optical transmitting and outputting device 
comprises at least a fiber 16 for transmitting and at least a light pen for outputting (3/56- 
67). 

As for claim 5 Lawandy discloses, said transmitting and outputting device is 
connected to said wavelength converter (13 or 14) by means of a fiber pigtail 16. 

As for claim 20, wherein said pump laser is one of a Nd:YAG laser and a 
Nd:YV0 4 laser for emitting a laser beam with a wavelength of 1 .064 urn. 

As for claim 26, wherein said laser resonator system is an upright lens system 
comprising a pair of reflectors (15c and 15d) 

As for claim 37, Lawandy discloses in fig. 2, A laser system which is a coherent 
light source used in one of a photodynamic therapy (PDT) and a photodynamic 
diagnosis (PDD), comprising: a pump laser (see 6/30-40) emitting at least a laser beam 
with a specific wavelength; a laser gain medium 12 absorbing said laser beam emitted 
by said pump laser for being excited to emit a second laser beam with a second specific 
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wavelength; a wavelength converter (13 or 14) converting said specific wavelength of 
said laser beam emitted by said pump laser into a wavelength adapted to said PDT and 
said PDD (intended use); and a laser resonator system (Fig. 3), which is combined with 
the wavelength converter (13 or 14), to enhance intensity of the laser beam; and an 
optical transmitting and outputting device 16 receiving and transmitting said laser beam 
for illuminating at least a specific target through an optical outputting device located an 
end thereof. 

As for claim 38, Lawandy discloses, said laser resonator system is an upright 
lens system comprising a pair of reflectors (See 4/57-67). 

As for claim 44, Lawandy discloses, said laser gain medium is one of Nd:YAG 
crystal and Nd:YV0 4 crystal (See 6/16-17). 

9. Claims 1 , 6, 7, 20, 21 , 24, and 25 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Davenport et al. (US 5151909). 

As for claims 1 and 21 , Davenport discloses in figs (1 and 14), A laser system 
which is a coherent light source used in one of a photodynamic therapy (PDT) and a 
photodynamic diagnosis (PDD), comprising: a pump laser 18 emitting at least a laser 
beam with a specific wavelength; a wavelength converter 22 converting said specific 
wavelength of said laser beam emitted by said pump laser into a wavelength adapted to 
said PDT and said PDD (intended use); and a laser resonator system (16 and 14), 
which is combined with the wavelength converter 22, to enhance intensity of the laser 
beam; and an optical transmitting and outputting device (46a and 46b) receiving and 
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transmitting said laser beam for illuminating at least a specific target through an optical 
outputting device located an end thereof (intended use). 

As for claims 6 and 24, Davenport discloses, a second coupling lens 44 to 
coincide said laser beam from said wavelength converter 22 to said optical transmitting 
and outputting device (46a and 46b). 

As for claim 20, Davenport discloses, said pump laser is one of a Nd:YAG laser 
and a Nd:YV0 4 laser for emitting a laser beam with a wavelength of 1.064 urn. (See 
9/67-68) 

As for claims 7 and 25, said second coupling lens 22 is connected with said 
optical transmitting and outputting device by means of a fiber pigtail 46a. 

1 0. Claims 1 , 8,9, 1 7-1 9, 21 , 26,27,30, and 34-36 are rejected under 35 
U.S.C. 102(b) as being anticipated by Meyer et al. (US 6101023). 

As for claims 1 and 21 , Meyer discloses, A laser system which is a coherent light 
source used in one of a photodynamic therapy (PDT) and a photodynamic diagnosis 
(PDD), comprising: a pump laser (36 or 48; See 4/38-40) emitting at least a laser beam 
with a specific wavelength; a wavelength converter ( 20, 22, 24, 28, or 30; See abstract) 
converting said specific wavelength of said laser beam emitted by said pump laser into 
a wavelength adapted to said PDT and said PDD (intended use); and a laser resonator 
system (between 32 and 34), which is combined with the wavelength converter (20, 22, 
24, 28, or 30), to enhance intensity of the laser beam; and an optical transmitting and 
outputting device 34 receiving and transmitting said laser beam for illuminating at least 
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a specific target through an optical outputting device located an end thereof. (Note 38 is 
the front face of 28; 7/56-58) 

As for claims 8, and 12, Meyer discloses a PPLN crystal (see 7/19-22) being 
used as a wavelength converter (20, 22, 24, 28, or 30). 

As for claim 13 Meyer discloses, wherein said wavelength converter (24 or 30) 
utilizes one of a QPM-optical parametric generator (OPG) (20, 22, 28, or 38) (See 7/56- 
62) and a QPM-OPG series-connected with a nonlinear wavelength converter (24 or 30) 
to convert said specific wavelength of said laser beam. Alternatively, wherein said 
wavelength converter (20, 22, 28, or 38) utilizes one of a QPM-optical parametric 
generator (OPG) (24 or 30) (See 8/27-29) and a QPM-OPG series-connected with a 
nonlinear wavelength converter (20, 22, 28, or 38) to convert said specific wavelength of 
said laser beam. 

As for claim 17, wherein said QPM-OPG series-connected with a nonlinear 
wavelength converter 28 comprises a plurality of series-connected grating periods (20 
and 22), in which a first grating period is a QPM-OPG gain medium 28 and another is a 
nonlinear converting medium 24. 

As for claim 18,Meyer discloses, said QPM-OPG series-connected with a 
nonlinear wavelength converter 28 comprises a first QPM crystal for an OPG gain 
medium and at least a second QPM 24 crystal for a nonlinear converting medium. 

As for claim 19, Meyer discloses, said QPM-OPG series-connected with a 
nonlinear wavelength converter 28 comprises a QPM crystal for an OPG gain medium 
and at least a nonlinear crystal 24 for a nonlinear converting medium. 
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As for claim 27 Meyer discloses, said laser resonator system is an upright lens 
system comprising a pair of reflectors (32 and 34; See 8/36-39). 

As for claim 30, Meyer discloses, wavelength converter utilizes one of a QPM- 
optical parametric oscillator (OPO) (28 or 38 and 30; See 7/19-22) and a QPM-OPO 
series-connected with a nonlinear wavelength converter to convert said specific 
wavelength of said laser beam. 

As for claim 34, Meyer discloses, said QPM-OPO (30; see 7/65-67) series- 
connected with a nonlinear wavelength converter 28 comprises a plurality of series- 
connected grating periods (20 and 22), in which a first grating period is a QPM-OPO 30 
gain medium and another is a nonlinear converting medium. 

As for claim 35, Meyer discloses, wherein said QPM-OPO (30; see 7/65-67) 
series-connected with a nonlinear wavelength converter 28 comprises a first QPM 
crystal for an OPO gain medium 28 and at least a second QPM crystal for a nonlinear 
converting medium 30. 

As for claim 36, wherein said QPM-OPO (30; see 7/65-67) series-connected with 
a nonlinear wavelength converter (16, 18, 20, 22, 24, or 40) comprises a QPM crystal 
for an OPO 30 gain medium and at least a nonlinear crystal 28 for a nonlinear 
converting medium. 

11. Claims 1-3 and 21-23 rejected under 35 U.S.C. 102(b) as being anticipated by 
Injeyan etal. (US 5796761). 



Application/Control Number: 1 0/821 ,369 Page 1 0 

Art Unit: 2828 

As for claims 1 and 21 , Injeyan discloses, 21 . A laser system for a laser source 
used in one of a PDT and a PDD, comprising: a pump laser 20 emitting at least a laser 
beam with a specific wavelength; a wavelength converter 92 converting said specific 
wavelength of said laser beam emitted by said pump laser into a wavelength adapted to 
said PDT and said PDD; and a laser resonator system (bound by reflectors 72, 80, 82, 
and 94), which is combined with the wavelength converter 92, to enhance intensity of 
the laser beam; and an optical transmitting and outputting device 94 receiving and 
transmitting said laser beam for illuminating at least a specific target through an optical 
outputting device located an end thereof (intended use). Mirror receives reflects and 
transmits an output. 

As for claim 2 and 22, Injeyan discloses, a lens that is between the pump laser 
20, and the resonator (bound by reflectors 72, 80, 82, and 94) and the wavelength 
converter 92. 

As for claim 3 and 23, Injeyan discloses wherein said first coupling lens has an 
anti-reflecting surface coating (6/45-47), a specific curvature and a specific focal length 
to receive (all lenses inherently have a curvature and a focal length) and coincide an 
energy of said laser beam from said pump laser to said wavelength converter 92. 

As for claim 29, Injeyan discloses, said laser resonator system is a circular lens 
system comprising four reflectors (72, 80, 82, and 94). 

12. Claims 1, 8-11,13, 21, 37, and 41-43 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Wiechamann et al. (US 60091 10). 
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As for claims 1, 21, and 37, Wiechamann discloses, A laser system for a laser 
source used in one of a PDT and a PDD, comprising: a pump laser (30 or 32) emitting 
at least a laser beam with a specific wavelength; a laser gain medium 30 absorbing said 
laser beam emitted by said pump laser for being excited to emit a second laser beam 
with a second specific wavelength; a wavelength converter (40 and 44) converting said 
specific wavelength of said laser beam emitted by said pump laser into a wavelength 
adapted to said PDT and said PDD (intended use); a laser resonator system (between 
24a-c), which is combined with the wavelength converter(40 and 44), to enhance 
intensity of the laser beam; and an optical transmitting and outputting device (24b and 
36) receiving and transmitting said laser beam for illuminating at least a specific target 
through an optical outputting device located an end thereof (intended use). 

As for claims 8, Wiechamann discloses, wavelength converter (40 and 44) 
comprises at least a quasi-phase matching (QPM) crystal (3/5-9). 

As for claim 9 said wavelength converter (40 and 44) further comprises a 
temperature controller to adjust said QPM crystal at a specific temperature (3/1-3). 

As for claim 10 and 1 1 wherein said wavelength converter (40 and 44) further 
comprises a micro-translation device (3/1-3) to select a grating period from a multi- 
grating of said QPM crystal. The temperature controller controls the period of the 
grating by making the crystal expand or contract slightly, therefore the limitation of the 
claims are met. 

As for claim 13, wherein said wavelength converter (40 and 44) utilizes one of a 
QPM-optical parametric generator (OPG) and a QPM-OPG series-connected with a 
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nonlinear wavelength converter (40 and 44) to convert said specific wavelength of said 
laser beam. 

As for claim 41 , said laser resonator system is an non-coaxial laser resonator 
system (between 24a-c) comprising an upright laser resonator system (between 24a-c) 
coupled with an optical lens external to said upright resonator device for resonator said 
laser gain medium to emit a laser beam with a third specific wavelength (2/65-67). 

As for claim 42, said external optical lens is a lens coated by a dielectric and 
located at a pumping facet of said laser gain medium (See 8/31) 

As for claim 43, said pump laser is a laser having a semiconductor emitting a 
wavelength of one of 808 nm and 809 nm (2/57-59). 

13. Claims 1,13, 14, 21,27-31,37, 39 and 40 rejected under 35 U.S.C. 102(b) as 
being anticipated by Zhu et al. (US 2002/0154663). 

As for claims 1,21, and 37 Zhu discloses in figure 8, 37. A laser system for a 
laser source used in one of a PDT and a PDD, comprising: a pump laser (1 or 3) 
emitting at least a laser beam with a specific wavelength; a laser gain medium 3 
absorbing said laser beam emitted by said pump laser for being excited to emit a 
second laser beam with a second specific wavelength; a wavelength converter 8 
converting said specific wavelength of said laser beam emitted by said pump laser into 
a wavelength adapted to said PDT and said PDD (intended use); a laser resonator 
system (bound by 5 and 5'), which is combined with the wavelength converter 8, to 
enhance intensity of the laser beam; and an optical transmitting and outputting device 5 
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receiving and transmitting said laser beam for illuminating at least a specific target 
through an optical outputting device located an end thereof. 

As for claim 13 and 30, said wavelength converter 8 utilizes one of a QPM-optical 
parametric generator (OPG) 8 (see [0006]) and a QPM-OPG series-connected with a 
nonlinear wavelength converter 8 to convert said specific wavelength of said laser 
beam. 

As for claim 14 and 31 , said nonlinear wavelength converter is fabricated by one 
of a second harmonic generation (SHG) and a sum frequency generation (SFG). (See 
Paragraph [0069]) 

As for claim 27, said laser resonator system is an upright lens system 5 
comprising a reflector and a dielectric coated lens suitable for optical reflection and 
penetration (See paragraph [0065]) and located at an output facet of a QPM crystal 
used by said wavelength converter 8. 

As for claim 28, 39, and 40, laser resonator system is an upright lens system 
(between 5 and 5') comprising a pair of dielectric coated lenses (5 and 5') suitable for 
optical reflection and penetration and respectively (need to allow reflection and 
penetration for device to work) located at: an output facet 5 and a pumping facet of a 
QPM crystal, and at an pumping facet 5' of a laser gain medium 3 used by said 
wavelength converter 8. 

14. Claims 1, 13, 15,16, 21, 30 32, and 33 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Laurell (US 6259711). 
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As for claims 1 and 21 , Laurell discloses in figure 9, A laser system for a laser 
source used in one of a PDT and a PDD, comprising: a pump laser 7 emitting at least a 
laser beam with a specific wavelength; a wavelength converter 2 converting said 
specific wavelength of said laser beam emitted by said pump laser into a wavelength 
adapted to said PDT and said PDD (intended use); and a laser resonator system 
(between 3 and 4), which is combined with the wavelength converter 2, to enhance 
intensity of the laser beam; and an optical transmitting and outputting device (the 
reflector 4 is outputting the output) receiving and transmitting said laser beam for 
illuminating at least a specific target through an optical outputting device located an end 
thereof. 

As for claims 13, and 30, Laurell discloses, said wavelength converter 2 utilizes 
one of a QPM-optical parametric generator (OPG) (see 11/1-3) and a QPM-OPG series- 
connected with a nonlinear wavelength converter 2 to convert said specific wavelength 
of said laser beam. 

As for claim 15 and 32, said wavelength converter 2 is a monolithic QPM crystal 
having a plurality of gratings connected in parallel (See 7/39-43 or 53-56) for being an 
OPG gain medium for said QPM-OPG. 

As for claims 16 and 33 wherein each of said gratings further comprises multi- 
grating periods for an OPG gain medium (See 7/46-49) 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeffrey D. Lane whose telephone number is (571) 272- 
1676. The examiner can normally be reached on Monday thru Friday 8:30 to 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571) 272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-2 17-9 197 (toll-free). n I) i n 
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